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Listing of Elected Ctaims: 

1. A method for threshold selection in analysis of an image 
having a plurality of pixels and a plurality of values, each value in the plurality of 
values corresponding to a respective pixel in the plurality of pixels, the method 
comprising steps of: 
5 (a) identifying and storing a peak value from the plurality of values; 

(b) identifying a pixel in the plurality of pixels corresponding to the peak 
value and storing a location of the identified pixel; 

(c) bounding an area around the location of the Identified pixel, the area 
corresponding in size to an area of a known target image; 

10 (d) excluding from further processing each pixel within the bounded area 

and the value associated therewith; 

(e) repeating steps (a) through (d) until the peak value is less than or 
equal to an insignificant value; 

(f) calculating an average peak value from the stored peak values; 
15 (g) calculating a threshold according to the average peak value; 

(h) calculating a number of objects having values exceeding the threshold; 

(i) identifying a highest peak value in the determined peak values; 

(j) excluding from further processing the current highest peak value and 
calculating a new average peak value derived from the remaining identified peak 
20 values; 

(k) calculating a new threshold based on the new peak average; 

(I) calculating a new number of objects having values exceeding the new 
average peak value; and 

(m) If the new number of objects is greater than the number of objects, 
25 then replacing the number of objects with the new number of objects and 
repeating steps Q), (k}» (I), and (m) until the new number of objects remains 
constant in value. 

8. The nrtethod of Claim 7, wherein the insignificant value is 
determined according to a system noise calculation, the system noise calculation 
comprising steps of: 

detemiining a brightness range; 
5 selecting a highest value of the brightness range; 

detemitning a subject noise percentage; and 
calculating the insignificant value according to the subject noise 
percentage of the highest value of the brightness range. 

9. The method of Claim 7. wherein the insignificant value is 
determined according to theoretical prediction comprising steps of: 

determining theoretical output of values according to an F-dlstribution; 
determining an exponential distribution of values; and 
5 calculating the Insignificant value according to a value representing a 

match between the exponential distribution and the theoretical output 
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1 0. The method of Claim 7, wherein the step of calculating the 
threshold further comprises a formula: 

r=^/;ln(K/AO. 

wherein T represents the threshold, fj represents tt^e average peak value, K 
5 represents the predetemiined number of false alarms, and represents the 
number of Identified peak values. 

1 1 . The metiiod of Claim 7, wherein the step of calculating the 
new threshold based on the new peak average further comprises a formula: 

wherein rs the updated threshold, is the new average value, N is the new 
s number of objects, and K is the predetermined number of false alarms. 

12. A method of recognizing a target In an image having a 
plurality of pixels and a plurality of values, each value In the plurality of values 
corresponding to a respective pixel in the plurality of pixels, the method 
comprising steps of: 

5 (a) identifying and storing a peak value from the plurality of values; 

(b) identifying a pixel in the plurality of pixels conesponding to the peak 
value and storing a location of the identified pixel; 

(c) bounding an area around the location of the Identified pixel, the area 
corresponding in size to an area of a known target image; 

10 (d) excluding from further processing each pixel within the bounded area 

and the value associated therewith; 

(e) repeating steps (a) through (d) until the peak value Is less than or 
equal to an insignificant value; 

(f) calculating an average peak value from the stored peak values; 
15 (g) calculating a threshold according to the fomnula: 

T^'lj\r\(K/N). 

wherein T represents the threshold, /; represents the average pieak value, K 
represents the predetermined number of false alarms, and N represents the 
number of kJenttfied peak values; 
20 (h) calculating a number of objects having values exceeding the threshold; 

(i) identifying a highest peak value in the detemnined peak values; 

(i) excluding from furttier processing the current highest peak value, 
calculating a new average peak value derived from the remaining kientified peak 
values; 

25 (k) calculating a new threshold according to the formula: 

t = -/ilii(%), 

wherein '^Tis the updated threshold, ^[i is the new average value, N is the new 
number of objects, and K is the predetenmined number of false alarms; 
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30 (I) calculating a new number of objects having values exceeding 

the new average peak value; and 

(m) if the new number of objects Is greater than the number of objects, 
then replacing the number of objects with the new number of objects and 
repeating steps (j). (k). (I) end (m) until the new number of objects remains 

35 constant in value. 

13. A method of recognizing a target in an image, the method 
comprising steps of: 

(a) acquiring data; 

(b) converting the data to an image having a plurality of pixels; 

5 (c) analyzing the plurality of pixels and assigning each pixel a respective 

value from a plurality of values; 

(d) identifying and storing a peak value from the plurality of values; 

(e) identifying a pixel In the plurality of pixels corresponding to the peak 
value and storing a location of the identified pixel; 

10 (f) bounding an area around the location oif the identified pixel, the area 

corresponding in size to an area of a known target image; 

(g) excluding from further processing each pixel within the bounded area 
and the value associated therewith; 

« (h) repeating steps (d) through (g) until the peak value is less than or 
15 equal to an insignificant value; 

(i) calculating an average peak value from the stored peak values; 
(j) calculating a threshold according to the average peak value; 
(k) calculating a number of objects having values exceeding the threshold; 
(I) identifying a highest peak value in the detemiined peak values; 
20 (m) excluding from further processing the current highest peak value and 

calculating a new average peak value derived from the remaining identified peak 
values; 

(n) calculating a new threshold based on the new peak average; 

(o) calculating a new nurhber of objects having values exceeding the new 
25 average peak value; and 

(p) if the new number of objects Is greater than the number of objects, 
then replacing the number of objects with the new number of objects and 
repeating steps (m), (n), (o) and (p) until the new number of objecte remains 
constant in value. 



20. A system for target recognition in an image having a plurality 
of pixels and a plurality of values, each value in the plurality of values 
corresponding to a respective pixel in the plurality of pixels, the system 
comprising: 

5 a storage medium for storing the image and the plurality of values; 

a peak value generator for klentKying a number of peak values from the 
plurality of values, the peak value generator comprising: 

an identifier and storage unit for identifying and 
storing a peak value from the plurality of values and identifying a pixel in the 
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10 plurality of pixels corresponding to the peak value and storing a location of the 
identified pixel; 

an area determinator for bounding an area around the 
location of the identified pixel, the area corresponding in size to the area of a 
known target image; and 

15 a comparison and repeater module for excluding from further 

processing each pixel in the plurality of pixels within the bounded area and the 
value in the plurality of values associated therewith and invoking the identifier 
and storage unit and area determinator until the peak value is less than or equal 
to an insignificant value; and 

20 a calculator for calculating an average peak value from the identified peak 

values derived in the previous step and calculating a threshold according to the 
average peak value; the number of identified peak values; and a predetermined 
number of false alamns. 

21 . The system of Claim 20, wherein the Insignificant value further is 
determined according to a system noise calculation, the system noise calculation 
comprising steps of: 

detennintng a brightness range; 
5 selecting a highest value of the brightness range; 

detennining a subject noise percentage; and 
calculating the Insignificant value according to the subject noise 
percentage of the highest value of the brightness range. 

22. The system of Claim 20, wherein the insignificant value is 
determined according to theoretical prediction comprising steps of: 

determining theoretical output of values according to an. F^istribution; 
determining an exponential distribution of values; and 
5 calculating the insignificant value according to a value representing a 

match between the exponential distribution and the theoretical output. 

23. The system of Claim 20, wherein calculating the threshold further 
comprises a formula; 

wherein T represents the threshold, fj represents the average peak value, K 
5 represents the predetermined number of false alarms, and N represents the 
number of identified peak values. 

24. The system of Claim 20, wherein calculating the new threshold 
based on the new peak average further comprises a formula: 

t=:->Gln(%), 

wherein ^7 is the updated threshold, ^p is the new average value. N is the new 
5 number of objects, and K is the predetemnined number of false alarms. 



PAGE 6/10' RCVD AT 3/1912007 11:39:13 Al» [Eastern DayligM 



riflR-19-a007 09:29 FROM: 



TO: 91 -5712738300 P . 007-^010 



Navy Case 84742 



38. A computer system for threshold selection in analysis of an image 
having a plurality of pixels and a plurality of values, each value in the plurality of 
values corresponding to a respective pixel in the plurality of pixels, the system 
comprising: 

5 a memory coupled to a processor, the processor operable to process the 

plurality of values; 

(a) identify and storing a peak value from the plurality of values; 

(b) identify a pixel in the plurality of pixels corresponding to the peak value 
and storing a location of the identified pixel; 

10 (o) bound an area around the location of the identified pixel, the area 

corresponding in size to an area of a known target image; 

(d) exclude from further processing each pixel within the bounded area 
and the value associated therewith; 

(e) repeat functions (a) through (d) until the peak value is less than or 
15 equal to an insignificant value; 

(f) calculate an average peak value from the stored peak values; 

(g) calculate a threshold according to the average peak value; 

(h) calculate a number of objects having values exceeding the threshold; 

(i) identify a highest peak value in the determined peak values; 

20 (j) exclude from further processing the cun^nt highest peak value and 

calculating a new average peak value derived from the remaining identified peak 
values; 

(k) calculate a new threshold based on the new peak average; 

(I) calculate a new number of objects having values exceeding the new 
25 average peak value; and 

(m) if the new number of objects is greater than the number of objects, 
then replace the number of objects with the new number of objei^ and repeat 
the previous four functions until the new number of objects remains constant in 
value. 

39. The computer system of Claim 38, wherein the pnDcessor is further 
operable to: 

determine a brightness range; 
select a highest value of the brightness range; 
5 determine a subject noise percentage; and 

calculate the insignificant value according to the subject noise percentage 
of the highest value of the brightness range. 

40. The computer system of Claim 38, wherein the processor is further 
operable to: 

determine theoretical output of values according to an F-distribution; 
determine an exponential distribution of values; and 
5 cateulate the insignificant value according to a value representing a match 

between the exponential distribution and the theoretical output 
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41 . The computer system of Claim 38. wherein the processor is further 
operable to calculate the threshold according to a fomnula: 

r = -/iln(KyAO. 

v^erein T represents the threshold, fj represents the average peak value, K 
5 represents the predetemiined number of false aiarms, and N represents the 
number of identified peak values. 

42. The computer system of Claim 38, wherein the processor is further 
operable to calculate the new threshold based on the new peak average 
according to a formula: 

5 wherein Is the updated threshold, '^p is the new average value, N is the new 
number of objects, and K is the predetermined number of false alarms. 

43. A computer readable medium for threshold selection in analysis of 
an image having a plurality of pixels and a plurality of values, each value in the 
plurality of values corresponding to a respective pixel in the plurality of pixels, the 
computer readable medium comprising: 

5 (a) a code segment for identifying and storing a peak value from the 

plurality of values; 

(b) a code segment for identifying a pixel in the plurality of pixels 
corresponding to the peak value and storing a location of the kientified pixel; 

(c) a code segment for bounding an area around the location of the 
10 identified pixel, the area corresponding in size to an area of a known target 

image; 

(d) a code segment for excluding from further processing each pixel \A^hin 
the bounded area and the value associated therewith; 

(e) a code segment for invoking the code segment (a) through (d) until the 
15 peak value is less than or equal to an insignificant value: 

(f) a code segment for calculating an average peak value from the stored 
peak values; 

(g) a code segment for calculating a threshold according to the average 
peak value; 

20 (h) a code segment for calculating a number of objects having values 

exceeding the threshold; 

(i) a code segment for identifying a highest peak value in the determined 
peak values; 

(j) a code segment for excluding from further processing the cunrent 
25 highest peak value and calculating a new average peak value derived from \he 
remaining identified peak values; 

(k) a code segment for calculating a new threshokl based on the new 
peak average; 
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(0 a code segment for calculating a new number of objecte having values 
30 exceeding the new average peak value; and 

(m) a code segment for detenminlng if the new number of objects is 
greater than the number of objects, and. if so, then replacing the number of 
objects with the new number of objects and invoking code segments (j). 
and (m) until the new number of objects remains constant in value. 

44. The computer readable medium of Claim 43, further comprising: 
a code segment for determining a brightness range; 

a code segment for selecting a highest value of the brightness range; 
a code segment for determining a subject noise percentage; and 
5 a code segment for calculating the insignificant value according to the 

subject noise percentage of the highest value of the brightness range. 

45. The computer readable medium of Claim 43, further comprising: 
a code segment for detennining theoretical output of values according to 

an F-distribution; 

a code segment for detennining an exponential distribution of values; and 
5 a code segment for calculating the insignificant value according to a value 

representing a match between the exponential distribution and the theoretical 
output. 

46. The computer readable medium of Claim 43, further comprising a 
code segment for calculating the threshold according to a formula: 

wherein T represents the ttireshotd, jj represents the average peak value, K 
5 represents the predetemDined number of false alarms, and N represents the 
number of identified peak values. 
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47. The computer readable medium of Claim 43. further comprising a 
code segment for calculating the new threshold based on the new peak average 
according to a fomiuia: 

t = -//Ui(%), 

wherein ^T\s the updated threshold, is the new average value, N is the new 
number of objects, and K is the predetennined number of false alarms. 
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